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INTRODUCTION

Understanding of human and marine mammal interactions are presently
hampered by a lack of definitive data (Hare and Mead 1987). Entanglement in
fishing gear, ingestion of marine debris, harassment, vessel collisions, and
pollution-induced stress are but a few of the visible interactions detrimental
to marine mammals. Although documentation is sketchy, these impacts cannot be
assumed to be negligible while human use of coastal ocean resources is
increasing.

Mote Marine Laboratory's (MML) Marine Mammal Program is authorized under
Section 109 of the Marine Mammal Protection Act, the U.S. Department of Commerce,
National Oceanic and Atmospheric Administration, National Marine Fisheries
Service Southeast Region to assist in the operation of the U.S. Marine Mammal
Stranding Network as a "Participant". Since the inception of MML's Stranding
Response involvement in 1984, we have responded to 116 cetacean strandings. Of
these, 15 cases involving bottlenose dolphins were found to be suspicious of
human interaction. These include evidence of net entanglement, gunshot,
stabbings, and boat collisions.

EXAMPLES OF HUMAN AND CETACEAN INTERACTIONS

A. Fishing Gear

1. Net Entanglement

Net entanglement of marine mammals is geographically and taxonomically
widespread (Hare and Mead 1987). It is difficult to determine events occurring
at sea which involve set nets or marine debris from examination of beached
animals found with netting.

When dolphins are caught in a net they may escape, dragging a portion of
the net with them, or they may be cut out of the net by fishermen with portions
of the net still intact. Marks left by nets are typically located on the
peduncle and flipper joints, emphasized by swimming and struggling motions. When
a dolphin is caught in a stationary net such as a gill net, it may be able to
force its way under the lead line, which then tends to entangle the caudal
flukes, leaving telltale marks (Jay Gorzelany, pers. comm.)

Dolphins presumably must struggle in a net in order to cause monofilament
or other material to slice the skin. The marks caused by monofilament nets are
small thin cuts 0.1-2 cm into the epidermis on appendages, dorsoventrally on the
caudal peduncle, or on the rostrum (Hare and Mead 1987). Netting may leave
impressions instead of or in addition to cuts, particularly around the neck or
snout.

Other marks associated with stationary net incidental take are gaff marks
(deep slashes or punctures, usually on the anterior dorsolateral section),
excised appendages, and slit abdominal cavities (presumably intended to make
carcasses sink). The possibility that any of these marks could be post-mortem,
when the animal is found dead-stranded on a beach, hampers their singular use
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as evidence of net entanglement. Dismemberments and knife cuts can be
differentiated between human induced and shark predation, but the time and place
of injury is virtually impossible to determine.

Most of these guidelines are based on entangled harbor porpoise with very
few corroborative observations on fishing operations (Hare and Mead 1987).
Marks left by entanglement will vary between each fisherman and fishing method,
different net meshes, and different species of cetacean caught. Fishing methods
change and fishermen may alter their behavior to hide evidence of entanglement.

2. Other Fishing Gear

Incidental catch of cetaceans in fishing gear other than standing nets
has been reported from varying geographic areas of the United States (Hare and
Mead 1987). These events are related to the type of fishery practiced, and
include encounters with herring weirs, cod and squid traps, salmon, mackerel,
and groundfish nets, tuna long-lines, and mooring and lobster pot buoys.

Ropes and lines inflict a more concentrated force than netting, so that
a wound is much more likely to result. Cuts, abrasions, and scars from rope
damage can occur anywhere on the body but are typically found around the caudal
peduncle and on the head near the mouth. The caudal peduncle tends to catch and
hold rope which creates abrasions dorsoventrally on the peduncle and/or medially
on the tail flukes near the juncture of these two structures. This area is also
where rope tows are employed.

3. Debris

While it is difficult to distinguish between stationary fishing net debris
which entangled an animal from that which was picked up as flotsam, it can be
expected that the acuteness of embedded line cutting into the skin is
proportional to the amount of swimming or struggling undergone after
entanglement. Severe encroachment can result in necrosis and potential death
due to infection.

B. Ingestion

Ingestion of debris and its affects on marine mammals is not well
documented or understood.

C. Wounds

1. Gunshot Wounds

Gunshot wounds are commonly reported but infrequently documented or
confirmed by retrieval of the projectile (Hare and Mead 1987). It is difficult
to differentiate between pre- and post-mortem gunshot, and decomposition and the
work of scavengers can further obscure the area of the wound.
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2. Other Wounds

Wounds caused by knives, gaffs, and other bludgeoning instruments have
been discussed previously, as they are often associated with fishery
interactions. Difficulty arises in contributing these wounds to cause of death
because they are just as likely to be inflicted post-mortem on a stranded animal.

D. Vessel Collision

Vessel collisions can leave characteristic propeller slashes or blunt
trauma from bow impact. Skeg marks (scrapes made from the propeller guard on
outboard engines) may also be present. Propeller slashes vary in appearance
depending on the speed of the boat, the size of the propeller, and the posture
and speed of the animal when hit. These wounds typically have several to many
parallel slashes of varying length in which the length of each slash is related
to its depth. Distance between slashes tends to be constant and related to the
size and pitch of the propeller.

Location and appearance of a boat collision wound can help determine if
the collision occurred pre- or post-mortem. Dolphins do not typically expose
their underside to the surface where it would be vulnerable to boats. Thus, pre-
mortem propeller wounds would not be expected to be found on the belly.

FLORIDA WEST COAST FISHERY METHODS

Although there are few reports of interaction between fisheries and marine
mammals in the Gulf of Mexico, the bottlenose dolphin (Tursiops truncatus) is
involved in gear conflicts throughout the area (Northridge 1984). T. truncatus
is one of the three most common cetacean species in the Gulf, whose waters of
183m or less may support an estimated 35,000 to 45,000 animals (Scott and
Hansen 1989). Tagging and behavioral observations in Tampa Bay led Irvine et al.
(1979) to estimate a minimum of 300 dolphins in the estuaries between Charlotte
Harbor and Crystal River.

The few records of interactions in the southwest Atlantic (between 5°00'
and 35°00' N) come from the small scale commercial fisheries of Florida
(Northridge 1984). A number of species are taken there by hooks and lines as
well as by gill nets. Leatherwood (1979) reports some conflict between sport
fishermen and bottlenose dolphins.

Incidents of fishery competition between dolphins and commercial fishermen
occur occasionally. Dolphins can rip segments of shrimp or seine nets as they
try to remove trapped fish, or they blunder into a tow or handling line and do
minor damage while struggling to get free. Commercial fishermen in the Indian
and Banana Rivers claim that dolphins cause an estimated $441,000 worth of damage
annually to mackerel long lines and trammel nets (Cato and Prochanska 1976).
Although the relationship between bottlenose dolphins and fishermen in the Gulf
of Mexico appears to be amicable (Shane 1977), incidents of aggression toward
bottlenose dolphins occur. These acts of aggression include shootings ( Irvine
et al. 1979; Schmidly and Shane 1978) and stabbings (MML unpublished data).
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The major commercial fishery along the west coast of Florida from Tampa
Bay to Charlotte Harbor involves mullet, pompano, mackerel, and bait fish. The
method most commonly used is stationary gill netting, with some employment of
trammel nets, seine nets, and drift nets.

Gill nets and trammel nets are stationary nets which may be operated at
the surface, midwater, or bottom. Gill nets are a single sheet of netting that
snare fish by their gills, while trammel nets have 3 layers designed to entangle
rather than gill. The type of net used can often be very important in
determining the effect on a specific marine mammal. For example, midwater gill
nets may be more likely to ensnare and subsequently drown some species than
surface nets, where the animal may still be able to breathe. In addition,
synthetic nets are more likely to ensnare marine mammals than natural fibers
(Northridge 1984). Such netting is stronger and more durable, making it more
difficult for an entrapped animal to escape. Fragments that have broken loose
can float freely for a considerable length of time. The relative economy of
synthetics has resulted in their widespread use.

Seine nets operate by surrounding a large area of water with very long
nets and then herding the fish toward the point of capture, often entangling
them on the way. The beach seine net is operated from land in shallow water
and is usually set from a boat. The net is dragged in and acts as a barrier to
fish inside the enclosed area. This type of net is known to catch coastal marine
mammals which feed in shallow waters, such as Tursiops, which become entangled
in the net along with shallow water fish (Northridge 1984).

EVIDENCE OF HUMAN/CETACEAN INTERACTIONS AT MML

MML's documentation of incidental take and human interactions is detailed
in Table 1. Corresponding slides are found in Appendix 1. The physical data
was compiled during the performance of standardized necropsies by MML's team of
biologists, veterinarians, and pathologists.

DISCUSSION

Since 1984, MML's Marine Mammal Program has responded to 116 cetacean
strandings. Fifteen of these cases (12.9%) exhibited evidence of human
interaction, including net entanglement, rope marks, stabbings, gunshot, and
boat collisions. In all but one case, the interaction could not be determined
to be directly responsible for the death of the animal. Injuries occurring prior
to death could not be definitively proven. Animals with positive evidence of
net entanglement tended to have diseases or complications which were concluded
to be mortality factors.

The death of dolphin #8915 was directly attributed to human activity.
This animal received a deliberate knife stab to the heart, causing massive
hemorrhage. Possible monofilament marks on its tail may indicate net
entanglement prior to death.

Case #9007 was also determined to be directly related to human activity.
The dolphin's underside was slashed open, but a medical examiner could not
determine if this injury occurred before or after the animal's death. However,
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it was concluded that the dolphin would have had to be immobilized in order for
such a powerful wound to have been inflicted, suggesting probable net
entanglement. This case was investigated by the National Marine Fishery Service
and resulted in the confession of two commercial fishermen that said they found
the dolphin dead in their nets and slit its belly open in an effort to sink it.
The perpetrators were charged and fined under civil law.
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